We address light propagation in couplers with longitudinal biharmonic modulation of refractive index in neighboring channels. While simplest single-frequency out-of-phase modulation allows suppression of coupling for strictly defined set of resonant frequencies, the addition of modulation on multiple frequency dramatically modifies the structure of resonances. Thus, additional modulation on double frequency may suppress primary resonance, while modulation on triple frequency causes fusion of primary and secondary resonances.
In this Letter we consider light propagation in directional couplers with complex outof-phase "biharmonic" modulation of refractive index in neighboring channels. We show that addition of even weak modulation on a multiple frequency dramatically modifies basic structure of resonances and allows management of positions and strengths of resonances.
The propagation of laser radiation along the ξ -axis of directional coupler is described by the Schrödinger equation for the dimensionless field amplitude q : 
Here η and are the normalized transverse and longitudinal coordinates, while p stands for the refractive index modulation depth. The refractive index distribution is given by , where is the separation between channels and w is the channel width. The out-of-phase longitudinal refractive index modulation in the channels is described by , where μ is the depth of modulation on main frequency , while α is the depth of modulation on frequency with multiplicity . We set , , and . For characteristic transverse scale 10 and wavelength this describes two 3 m waveguides with 32 separation and refractive index depth .
To study beam dynamics we excited left channel at using linear guided mode of isolated waveguide. When the light periodically switches between channels with beating frequency Ω = , where for our parameters. When , the coupling suppression can be achieved for strictly defined set of modulation frequencies [21] . This is accompanied by resonant increase of distance-averaged energy flow 
The central result of this Letter is that addition of even weak modulation on multiple frequency drastically modifies the basic resonance structure. Thus, Fig 
The localization decreases not only in primary resonance, but also in secondary resonances, although larger amplitudes α are necessary for their destruction. The critical value at which decreases down to 1 monotonically grows with increase of μ , but in all cases A similar trend was found for . This indicates importance of concrete functional shape of longitudinal modulation Q which strongly depends on phase shift.
Nontrivial features of reshaping of resonance curves may be interpreted in the frames of tight-binding approximation operating with field amplitudes in adjacent channels , whose dynamics is described by the coupled ordinary differential equations [21] . Introducing symmetric and antisymmetric modes C q , , one gets:
Here is the coupling constant, describe profiles of guided modes in two waveguides and are normalized in such way that 
